l -INTRODUCTION
NMR is a well suited spectroscopy for the study of the liquid state and is widely used by organic chemists (IH and 13c with or without cross polarization). Its development, in the high temperature area for non metallic materials, has been slowed down by technological problems : high magnetic fields (4 < Ho 11 T) , interactions between the material under investigation with its holder imperatively a dielectric, time life of the radio-frequency components at temperature higher than 250°C.
The first significant results have been obtained recently /l -3/ on liquid silicates up to 1300°C or at higher temperature (2100°C) on aluminurn bearing oxides /4/. Even if the signal intensity decreases with the temperature according to a Curie Law, the motional narrowing improves largely the dynamic of the signal. So if the sample under study and the RF components of the probe are thermally Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1990551 decoupled (S/N = f(l/T) it's easy to get a high signal to noise ratio and so representative data within a reasonable period of time.
We present here a new type of radio-frequency reqonator with improved performances and obtained results on high temperature alumina bearing liquids.
-EXPERIMENTAL
The probe head, jointly patented with Bruker /S/ operates in axial codiguration and is schematically shown Figure 1 . Such a e of probe could be multinuclear or mononuclear and in this case optimized for a given nuclei (27~1770 ...). In all cases the sample is aerodynamically levitated by a flowing gas (Argon, air, oxygen) at 1.5 lmn-l. The convergent -divergent nozzle of the levitator structure is also the resonator of the radio-frequency circuitry for the mononuclear probe or is inserted in a modified VSP Bruker multinuclear probe. In this case, the levitator is made with BN. For the both probes the sample part and the RF circuitry are thermally decoupled. The typical experimental conditions are RF resonance frequency 78.21 MHz for 27A3 (Ho = 7T), spectral width 125 kHz, excitation time 40ps with a dead time of 0.5 s between each pulse, acquired points 4.096, accumulated scans 130.
The heating of the sample is provided by a CW CO;! laser (MPB Technologies -Canada) with a power continuously variable between 20 and 120 W.
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-RESULTS AND DISCUSSION
As a first example Figure 2 shows the spectrum obtained when the C02 laser beam (P = 60 W)
interacts with a porous silica -alimuna ceramic (mainly mullite) giving a partial melting. In this case the target is a cylinder of 10 mm diameter, 5 mm high and the melted volume around 3 mm3.
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The darkness resonance line is obtained a t room temperature under static conditions. This broad band (-112 -1/2 transition) is due to the strong quadrupolar coupling of 27Al (S = 5/2) and also to the irradiation conditions. When the temperature increases (i.e the C02 laser power) a partial melting occurs and a very fine peak is then observed. Its intensity growths up to the obtention of a thermal equilibrium regime (i.e melted volume) under the experimental conditions. The broad band is still present with a modified shape with a most finer component that we relate to the increase of the A1 motional narrowing in the solid part with the temperature. The observed chemical shifts 6 (reference 27Al resonance line of A l (~~0 )~~' in nitric aqueous solution at room temperature expressed in pprn are reported Table 1 . The position of the maximum of the resonance line is mainly related to the coordination of Al and the averaged AI-0 distances of the coordination polyhedra. We observe for AI in non silicated melts a range of 6 varying from 52 pprn (A1203) up to 82 pprn (0.37 A1203 -0.63 CaO liquid). The range of chemical shift is more larger than for the solids (10 ppm for fourfold coordinated -75 r 5 pprn ; 10 pprn for A1 in octahedral coordination 5 2 5 pprn). Some of the results obtained are given Table 1 where for each compound the data on the corresponding solid are shown. These data have been obtained on c~ystallized samples by the Bruker MAS (Magic Angle Spinning) probe operated at a frequency of rotation of 15 kHz.
-FUTURE AND CONCLUSION
We have reported here new experimental results obtained during the last four months and focused only on A1 atoms. These experiments are in progress and the final set up which is planned to be in working conditions end of 1990 is shown Figure 4 . This set up must allow to operate with a better temperature homogeneity by the use of two lasers to heat simultaneously the upper and the lower area of the target. In this case the NMR spectrometry itself could be used to carry out temperature measurements without the necessity of the knowledge of the emissivity. 
W12O3
The sensivity of this approach to the liquid composition was checked on commercially available electrically melted ceramics (SEPR, Jargal Trade Mark). The results are reported Table 2 . In a first analysis we could say that the population of octahedral AI3+ in these liquids decreases versus their A1203 molar content. nevertheless the use of selective and non selective pulse sequences allows to study biphasic mixtures (liq + sol). Direct information on the motional narrowing of the nucleus under investigation could also be obtained by T1 measurements. Special probes working under a known VT allows also to carry out measurements on autodiffusion coefficients.
